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ABSTRACT

Objective: Review the analgesic effect of the transversus
abdominis plane (TAP) block and its impact on postop-
erative pain scores and opioid usage for patients under-
going laparoscopic and robotic hysterectomies.

Methods: Systematic review with meta-analysis of ran-
domized controlled trials that compared the effect of TAP
block to either placebo or no block on narcotic use (in
morphine equivalent units [MEq]) and pain (per visual
analog scale) within 24 h after a laparoscopic or robotic
hysterectomy for benign or malignant indications.
Searches were conducted in PubMed and Embase through
May 31, 2019.
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Results: Nine randomized controlled trials met eligibility
criteria; 7 evaluated laparoscopic hysterectomy and 2 ro-
botic hysterectomy. A total of 688 subjects were included
(559 laparoscopic hysterectomy, 129 robotic hysterec-
tomy). Opioid consumption was similar in the first 24 h
postoperative with or without TAP block (—0.8 MEq; 95%
CI, —2.9, 1.3; 8 TAP arms; N = 395). Pain scores (visual
analog scale) were also similar with or without TAP block
(—0.01 U; 95% CI, —0.34, 0.32; 10 TAP arms; N = 630).
Neither meta-analysis showed statistical heterogeneity
across studies.

Conclusions: The evidence does not support a benefit of
TAP block to reduce pain or opioid use for patients re-
ceiving laparoscopic or robotic hysterectomies.

Key Words: TAP block, pain; Laparoscopic; Robotic;
Hysterectomy.

INTRODUCTION

Compared with open surgical procedures, laparoscopic
and robotic surgeries have been shown to have both
short- and long-term benefits, including shorter hospital
stays, decreased postoperative pain, and quicker recov-
ery.'=3 Such benefits are important since up to 78% of
minimally invasive hysterectomy procedures may be dis-
charged on the same day of surgery and important factors
in predicting same-day discharge include lower pain
scores in the postanesthesia care unit and lower narcotic
requirements.*>

To improve perioperative clinical outcomes and early sur-
gical recovery, health care institutions are increasingly
developing Enhanced Recovery after Surgery protocols. A
key tenet of the Enhanced Recovery after Surgery proto-
cols is optimizing postoperative pain by a multimodal
approach. One goal of the multimodal approach is the
reduction of opioid use as a primary analgesic. Investiga-
tions into the efficacy of multimodal analgesia for different
types of surgery are of urgent importance given the wors-
ening harms of opioid overprescription, misuse, and
abuse, which may lead to use disorder (addiction) and
mortality.0-8
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As part of the multimodal approach, nonopioid medica-
tions delivered by neuraxial and peripheral regional an-
esthesia are high utility analgesic techniques used to op-
timize pain control, efficiency, and patient satisfaction.®
The transversus abdominis plane (TAP) block is a regional
anesthesia technique for lower abdominal and gyneco-
logic surgeries. TAP targets the innervation of the anterior
abdominal wall—the intercostal, subcostal, iliohypogas-
tric, and ilioinguinal nerves through the lumbar triangle of
Petit between the transversus abdominis and internal
oblique muscles.'® The goal of the block is to inject a local
anesthetic in the plane between these muscles by a mid-
axillary/lateral, posterior, subcostal, or oblique/subcostal
approach to provide analgesia to the anterolateral abdom-
inal wall. This technique has been described favorably in
the general surgery and obstetrics literature as a way to
help manage postoperative pain.''-'# In particular, the
TAP block has been shown to decrease opioid consump-
tion for the first 24 h in patients who underwent open
hysterectomies.'> However, as surgical practice continues
to become less invasive, the value of TAP for the mini-
mally invasive gynecologic surgery patient remains un-
clear.

The primary goal of this study is to review and analyze the
literature on how effective a TAP block is to decrease both
postoperative pain and opioid use in patients undergoing
laparoscopic and robotic hysterectomies, as well as to
evaluate the methods of block administration.

MATERIALS AND METHODS

We conducted a comprehensive literature search in
PubMed and Embase (from inception through May 31,
2019) using the following terms: “transversus abdominis
plane block,” “hysterectomy,” “laparoscopic hysterec-
tomy,” and “robotic hysterectomy.” The search was lim-
ited to human trials in the English language.

We included randomized controlled trials (RCTs) of pa-
tients with either benign or malignant indications for lapa-
roscopic or robotic hysterectomy. RCTs had to compare
the postoperative analgesic effect of a TAP block to pla-
cebo or no block.

Three authors each performed an independent review of
the citations, and conflicts were resolved by consensus.
Potentially eligible abstracts were retrieved in full text and
rescreened in duplicate for eligibility. Data were extracted
from each study by one reviewer and confirmed by at
least one other reviewer. Discrepancies were resolved by
discussion. We extracted publication information; patient
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descriptions, descriptions of the hysterectomies per-
formed,; drug, dose, timing, location, and method of TAP
infusion and comparator; postoperative opioid dose and
pain scores. Opioid doses were converted (as needed) to
morphine equivalent (MEq) units. Pain scores were stan-
dardized to a 10-point visual analog scale (VAS).

Meta-analyses were performed on the primary outcomes
of interest (total opioid use at 24 h in MEq, pain measured
by VAS at 24 h). For each outcome, from studies with
adequate data we calculated the mean difference between
TAP and placebo (or no TAP) with their associated stan-
dard errors (SE). For studies that reported median and
interquartile range data, we estimated the mean and SE
based on Wan et al.'® For the study that compared two
different TAP regimens to placebo,'” we compared each
TAP arm to half the placebo arm (effectively, we estimated
the SE for each placebo arm based on half the number of
people analyzed in the placebo arm). We meta-analyzed
studies using a restricted maximum likelihood random
effects model 8. Meta-regression to evaluate possible in-
teractions based on timing and location of TAP were
conducted with the metareg package in Stata 14.2 (Stata-
Corp LLC, College Station, TX).

RESULTS

The literature search yielded 1369 citations, of which 16
were retrieved in full text for rescreening (Figure 1). Of
these, nine RCTs were deemed eligible.!”.19-2¢ Table 1
describes several consistently described characteristics of
the RCTs. Seven RCTs evaluated conventional laparo-
scopic hysterectomy!7:19.21.22.24-26 gand two evaluated ro-
botic hysterectomy.20-2> A total of 688 subjects were in-
cluded (559 laparoscopic hysterectomy, 129 robotic
hysterectomy). Hysterectomies were performed for be-
nign indications in four studies,!”.1921.25 for malignancy in
one study,?? for both indications in two studies,?-24 and
for unspecified reasons in two studies.22:26

The studies compared TAP block to either placebo with
saline or no block with the exception of one study de-
scribed below.?* Medications used for the blocks were
0.25% bupivacaine in three studies,!2324 0.375% bupiva-
caine in one study,?> 0.375% levobupivacaine in one
study,?? 0.5% ropivacaine in three studies,?>212¢ and one
study had 2 medication arms using 0.5% and 0.25% ropi-
vacaine.!” Four studies compared bilateral TAP injections
with saline placebo blocks!7-1920.25 and three other bilat-
eral studies compared to no block.?1:2226 There were two
unilateral block studies, one randomizing subjects to ei-
ther a unilateral TAP block or placebo,?? and one study
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Figure 1. PRISMA flow diagram. Abbreviations: LH, laparoscopic hysterectomy; RA, robotic assisted.

comparing a unilateral TAP block to the contralateral site
treated with port site infiltration of the same medication in
divided doses.?*

Studies varied in the timing of the TAP block and
technique of placement. The blocks were placed after
anesthesia induction but before the start of surgery in
five studies,!7.20.22.25.26 gt the end of the surgical proce-
dure in three studies,'®21.24 and in one case in the
preoperative area.?? With respect to the position of
block placement on the abdomen, four studies utilized
a midaxillary approach,17.20.22.26 three studies a poste-
rior approach,'9-2324 one study an oblique-subcostal
approach,?> and one study did not specify.?! The pos-
terior TAP block placements were done with laparo-
scopic guidance while all other blocks were performed
with ultrasound guidance.

Opioid Consumption

Nine RCTs evaluated postoperative opioid consumption;
however, one trial did not report opioid consumption at
24 h' and one trial did not report sufficient data reported
to estimate the SE.?* However, both trials were generally
consistent with the other RCTs. Seven studies, with eight
comparisons of TAP to no TAP, were included in the
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meta-analysis. Opioid consumption was not significantly
lower in the TAP block group (mean difference = —0.5
MEq; 95% CI, —2.3, 1.3; Figure 2). The RCTs were mostly
imprecise and no significant statistical heterogeneity was
found (I* = 33%).

The single RCT that used the oblique subcostal position?
favored TAP (mean difference, —2.2 MEq; 95% CI, —3.8,
—0.6), whereas the five RCTs (with 6 comparisons) that
used the anterior/midaxillary position!7:20:22.23.26 nomi-
nally favored no TAP (mean difference, 1.0 MEq; 95% CI,
—1.0, 3.1, with an indication of a possible difference
across studies based on block location (P = .061). Kane et
al.?' did not report their TAP technique. However, they
were the only meta-analyzed RCT that placed the TAP
block postoperatively. The effect of TAP in this study
(mean difference, —1.0 MEq; 95% CI, —3.9, 1.8) was
similar to the effect in the seven comparisons that placed
the TAP block preoperatively (mean difference, —0.3
MEq; 95% CI, —2.6, 2.0; P = .79 between groups of
studies).

VAS Pain Score

Nine RCTs evaluated VAS pain scores at 24 h postopera-
tive. One study was excluded from meta-analysis because
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Studies (Reference) N(Total) Block Position Timing MEq Difference (95% CI) .
Korkmaz Toker 2018 (25) 60 Rop 0.375% Subcostal After inducti 22 (-38, -0.6) ——
De Oliveira 2011 (17) 325 Rop 0.25% Anterior axilary Afterinduction ~ -2.2(-31.1, 26.7) :
De Ofiveira 2011 (17) 335 Rop 0.5% Anterior axilary Afterinduction ~ —7.7 (-25.3, 10.0) J
Hotujec 2014 (23) 64 Bup 0.25% + Epi  Midaxilary Pre-operative -4.4(-182, 9.4) :
Torup 2015 (20) 65 Rop 0.5% Midaxillary After induction 0.7 (-22, 35) — .
Ghisi 2016 (22) a4 Levobup 0.375%  Midaxillary After induction 02 (-71, 74) —
Guardabassi 2017 (26) 40 Rop 0.5% Midaxillary After induction 25 (-09, 59) : =
Kane 2012 (21) 56 Rop0.5%+Epi Notrepoted  End procedure 1.0 (-39, 1.8) -
;
Overall (I= 33%) 05 (-23, 1.3)
Favors TAP block 1 Favors no block
[ T 1 ]
-10 -5 0 5 10

MEg, Difference
Figure 2. Morphine equivalents at 24 h postoperative. Forest plot of studies comparing TAP block versus no block on mean opioid use
at 24 h, in mean morphine equivalents. Abbreviations: Bup, bupivacaine; CI, confidence interval; Epi, epinephrine; Levobup,
levobupivacaine; MEq, morphine equivalents; Rop, ropivacaine; TAP, transversus abdominis plane. *, Three-arm study with two TAP
block arms. For the purpose of meta-analysis, each analysis includes half the 23 participants who received placebo block.

the SE could not be estimated??; this study found no
difference in VAS between TAP block and placebo. One
RCT had two TAP groups (with ropivacaine, 0.25% or
0.5%)'7 and another study included two separate compar-
isons of TAP block (one with ultrasound guidance and
one with laparoscopic guidance)?#; thus the meta-analysis
included 10 comparisons of TAP to placebo (or no TAP).
VAS scores were similar with or without TAP at 24 h
postoperative (—0.01 U; 95% CI, —0.35, 0.32; Figure 3).
No significant statistical heterogeneity was found across
studies (I* = 19%).

The differences in VAS scores with or without TAP were
similar in RCTs that injected the TAP block in the anterior/
midaxillary position (0.21; 95% CI, —0.05, 0.46; 5 compar-
isons),17:20:23,.26 the posterior position (—0.31; —0.81, 0.20;
3 comparisons),'>?4 or the oblique subcostal position

(—=0.33; 95% CI, —2.97, 2.30; 1 comparison; P = .26 across
groups of studies).?> The differences in VAS scores with or
without TAP were also similar in RCTs that injected the
TAP block preoperatively (0.20; 95% CI, —0.05, 0.46; 6
comparisons)!7.29.23.25.26 or postoperatively (—0.30; —0.81,
0.20; 4 comparisons; P = .12 between groups of stud-
jes).19.21.24

DISCUSSION

The TAP block has been shown to benefit patients during
the recovery period in certain open obstetric and gyneco-
logic procedures!'-14 but the literature with regard to lapa-
roscopic cases is less obvious; the question remained as to
whether or not patients undergoing a minimally invasive
surgical approach, which results in less postoperative pain

Studies (Reference) N (Total) Block Position Timing VAS Difference (95% Cl)
Komarz Toker 2018 (25) 60 Rop 0.375% Subcostal Afterinduction  —0.33 (~3.20, 2.63)

De Oliveira 2011 (17)  32.6* Rop 0.25% Anterior axillary Afier induction —1.33 (-8.15, 5.49)

De Ofiveira 2011 (17) 335 Rop 0.5% Anterior axillary After induction —2.00 (~7.86, 3.86)

Hotujec 2014 (23) 64 Bup 0.25% + Epi Midaxllary Pre-operative  —0.49 (—1.46, 0.48) —_———

Torup 2015 (20) 65 Rop 0.5% MidaxiBary Afterinduction  0.27 (~0.02, 0.56) o
Guardabassi 2017 (26) 40 Rop 0.5% Midaxilary Afterinduction  0.25 (~0.48, 0.98) —
Calle 2014 (19) 197 Bup 0.25% Posterior End procedure  —0.61 (—1.63, 0.40) o

ElHachem2015(24) 45t Bup 0.25% + Epi, US  Posterior End procedure  —0.26 (—0.88, 0.36) —
ElHachem2015(24) 43t Bup 0.25% + Epi, LSC Posterior End procedure  0.21 (~1.51, 1.93) =

Kane 2012 (21) %6 Rop 0.5% + Epi Notrepoted  End procedure  0.67 (-5.85, 7.18)

Overall (I’=19%) ~0.01 (—0.35, 0.32)

Favors TAP block Favors no block

I T T T )
-3 -1 0 1 3

VAS (0-10), Difference

Figure 3. VAS pain scores at 24 h postoperative. Forest plot of studies comparing TAP block versus no block on mean pain score at
24 h, on a 10-point VAS. Abbreviations: Bup, bupivacaine; CI, confidence interval; Epi, epinephrine; LSC, laparoscopic guided; Rop,
ropivacaine; TAP, transversus abdominis plane; US, ultrasound guided; VAS, visual analog scale. *, Three-arm study with two TAP block
arms (0.25% and 0.5%). For the purpose of meta-analysis, each analysis includes half the 23 participants who received placebo block.
1, Each woman served as her own control. Patients received TAP on one randomly determined side and placebo block on the other.
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than open surgery, would still receive a significant im-
provement in pain outcome measures with the addition of
the TAP block.

To the best of our knowledge, our study is the largest
review assessing postoperative pain and opioid use after
endoscopic hysterectomy, which also includes robotic
procedures, and surgeries for benign and malignant indi-
cations. Five studies specified the preoperative conditions
for surgery, type of hysterectomy performed, and con-
comitant procedures.!720.21,23.24 There were no significant
differences between the comparison arms for any of these
variables in these studies. The other four studies did not
describe the indication for surgery or other surgical char-
acteristics.19:22:25.26 Future investigations should uniformly
consider potential differences in postoperative pain for
different preoperative conditions and type of surgery per-
formed, for example, postoperative pain management
needs may differ after prolonged surgery requiring exten-
sive dissection for advanced stage endometriosis vs. a
hysterectomy for simple hyperplasia.

Additional strengths of our study include a focus on RCTs
and the systematic review methodology employed, with
meta-analysis and meta-regression. Of the nine studies
included in this review, seven did not report a significant
difference in either postoperative pain score or opiate use
in the first 24 h after surgery.'-2%2¢ Two studies demon-
strated significant decreases in both outcomes,'7?> but our
meta-analysis demonstrated neither clinical nor statisti-
cally significant differences at 24 h postoperative: less than
1 MEq difference between the TAP and saline or placebo
groups and no difference on a 0—10 VAS pain scale.

The RCTs we reviewed provided data on a range of
procedural techniques, including medications used, posi-
tion of TAP block, timing of drug administration, and
other features such as inherent variability in practitioner
technique. Despite these differences, the RCTs yielded
homogeneous results; although, the failure to find evi-
dence of statistical heterogeneity may have been due to
the limited power of several of the trials.

The studies had several limitations in their reports, which
precluded further analysis. An important omission was a
standardized description of perioperative analgesia. For
example, they did not consistently describe intra-opera-
tive opioid consumption including the use of long-acting
anesthetics.?! Only two studies described whether or not
port sites were injected with local anesthetic after com-
pletion of the surgery.?*-?3> Postoperatively, several studies
calculated morphine consumption in the absence of other
analgesics while other studies also incorporated anti-in-

April-June 2020 Volume 24 Issue 2 €2020.00018
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flammatory drugs and acetaminophen.!7:20.24.26 We recom-
mend that future TAP block investigations include these
descriptions and state a clearly defined multimodal anal-
gesic perioperative protocol in order to fully assess the
efficacy of TAP blocks as part of an opioid minimizing
technique. Another deficiency of the reviewed studies is
that two studies did not report complete results data and
therefore one study each was omitted from both the meta-
analysis of opioid consumption?* and of VAS pain score.??
It should be noted that conclusions from the meta-regres-
sions (e.g., interactions between the TAP block position
and the relative effectiveness of the block) are not defin-
itive and should be evaluated directly within trials; how-
ever, we avoided comparisons that may be affected by
ecological fallacy (e.g., based on patients’ mean weight).

The location of the TAP block could theoretically impact
the effectiveness of the block to reduce postoperative
pain. We did find what may be a suggestion that an
oblique subcostal block may be more effective to reduce
postoperative opioid consumption than the anterior/mid-
axillary position; however, this conclusion is based on
only a single study that used the subcostal approach. The
difference in effect between this study and the remaining
studies may have been due to factors other than location
of the TAP block. No differences in VAS scores at 24 h
were found across studies based on TAP position.

Another factor to consider which may impact block effi-
cacy is trocar placement, which was not detailed in all the
studies. Four studies we investigated did not describe
trocar placement in conjunction with a description of their
TAP block injection technique.!7-19:20-26 The most common
approach for block placement was in the midaxillary line
between the costal margin and iliac crest.17:20:22.25-26 One
of these studies, by Ghisi et al,22 describes port placement
in the periumbilical and upper abdominal areas. How-
ever, an oblique subcostal approach may be more suitable
in cases with upper abdominal port trocars to cover a
wider thoracolumbar nerve distribution.?”

Finally, further investigations evaluating the impact of TAP
block timing either prior to surgical incision or after com-
pletion of surgery may be helpful to determine optimal
efficacy. In the meta-analysis of TAP block for open and
laparoscopic hysterectomies by Bacal et al,?® a subgroup
analysis was performed for those who underwent a total
abdominal hysterectomy and received the block either
before or after surgery. The authors reported a greater
reduction in pain scores in the group with the block given
prior to incision, thus suggesting a benefit of preemptive
analgesia in these cases. However, in our analyses of
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opioid consumption, all but one of the studies adminis-
tered the TAP block after induction but prior to surgical
incision, limiting any conclusions about potential differ-
ences in effectiveness of pre- and postoperative TAP
block in minimally invasive surgeries. Notably though,
there was no significant difference in VAS scores in our
subgroup analysis of TAP block given prior to or after

surgery.

The benetfits of a minimally invasive procedure over open
abdominopelvic surgery with respect to postoperative
pain and recovery are well established in the literature.
However, opioids are still a significant component of the
postoperative pain regimen for laparoscopic and robotic
hysterectomies. From our review, although pain scores
and opioid consumption was lower in the TAP block
groups, these differences were quite small and not statis-
tically significant. The evidence does not support a benefit
of TAP block to reduce pain or opioid use for patients
receiving laparoscopic or robotic hysterectomies. For fu-
ture studies, consideration of the above variations in block
techniques and timing, medications, and of perioperative
anesthetic protocols, may clarify the impact of TAP block
after minimally invasive hysterectomy to affect clinical
change.
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